10/529877 



electron e 



fuel(e.g., methanoi-Nvater) 

CH 3 OH+H 2 0 Ck>>+6H # +6e 



un reacted fuel, 
carbon dioxide 




air(oxygen) 



1.50 2 +6H + +kr-* 3H 2 0 



formed steam, 
unreacted air 



anode cathode 
(fuel electrode) (air electrode) 

< J 



electrochemical cell 




diffusion layer ^ 
cathode + catalyst 

solid electrolyte 
membrane 

anode + catalyst 



membranne- 
V electrode 
assembly 



porous 

diffusion layer 



> 



J 



anode separator 
water separator 



electrochemical 
cell 



J 



10/52987? 



16 
Fig. 3 



(a) layer 



10' lOOnm 



il)=0=0=( s 



• tetrahedral sheet 
► octahedral sheet 

• tetrahedral sheet 



(b) stack 




}[ 



(2:1 layered clay 
mineral) 



layer 



layer 

intertayer space 
(interlayer water) 



stack 



4-8 layers overlap 
in thickness direction 



(c) aggregate/ped 



(d) pure smectite clay 




10/529877 

BEST AVAILABLE COPY 



17 
Fig . 4 




5 



18 
Fig . 6 



O 



O 

B 
< 



0.5 
0.4 
0.3 
02 
0.1 
0 

-0.1 
-0.2 



Methanol (7.5) 
+Ethanol (2.5) 



Ethanol (2.5) 



r 



E 
* 




1 400 1 200 1 000 
Wa^enumber [cm -1 ] 



80( 



(a) infrared absorption spectrum 




0 0.1 02 03 04 05 
Absorbance 



(b) calibration line 



19 



10 



-9 



□ 



Fig. 7 



• 


HTO/HDO 


□ 


Oxisonium ion 




Methanol 


X 


Ethanol 



CM 



<D 
Q 



-10 



10 



11 



0.8 



X 



1.2 1.4 1.6 1.8 



Dry density [Mg/m ] 



